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Vi HAT IS CLAIMED IS; 

1. A compound comprising a backbone having a plurality of 
cliiraJ carbon atoms, said backbone bearing a plurality of ligands each being 
individually bound to a chiral carbon atom of said plurality of chiral carbon 
at:>ms 7 said ligands including at least one pair of adjacent ligands each 
containing a moiety selected from the group consisting of a naturally 
occurring nuclcobase and a nucleobase binding group, wherein moieties of 
sa ; d at least one pair are directly linked to one another via a linker chain. 

2. The compound of claim 1 > wherein said backbone comprises a 
polyether and/or a polyether derivative. 

3. The compound of claim 2, wherein said polyether comprises 
po. y(ethylene glycol). 

4. The compound of claim 2, wherein said polyether derivative is 
selected from the group consisting of poly(ether-thioether), 
poly(ether-suifone) and poly(ether-sulfoxide). 

5. The compound of claim I, wherein said backbone is selected 
from the group consisting of a thiophosphonate DNA backbone, a 
phosphoramidate backbone, a morpholino phosphoramidate backbone and a 
meihyl phosphonate backbone. 

6. The compound of claim 1, wherein said chiral carbon atoms 
are separated from one another in said backbone by from four to six 
intervening atoms. 



29/01 02 TUE 22:25 FAX 972 3 6127473 



AM IT , POLLAK , MATALON & CO 



S9 

7, The compound of claim 1, wherein said linker chain comprises 
between four and fourteen atoms. 

8. The compound of claim 7, wherein said linker chain has a 
formula: 



Rl and R2 are each independently selected from the group consisting 
of a methylene group, a substituted or unsubstituted saturated alkylene chain 
ami a substituted or unsubstituted unsaturated alkylene chain; 

WI and W2 arc each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 



J is selected from the group consisting of alkyl, aryl ? hetcroaryl, 
amide, amine, ether, ester, carbonyl, thiocarbonyl, phosphate, carbamate, 
thioether, disulfide, sulfone and sulfoxide. 



9. The compound of claim I, further comprising at least one 
reporter molecule linked to said backbone. 



wherein: 



1 0, A compound having the formula: 
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v. herein: 

m and n are each independently an integer;, 

m^n; 

m *n-l; 

d is an integer which equals to or greater than 0; 
f is an integer greater than 0; 
L is a linker chain; 

each of Bm ? Bn-1 and Bn is a chemical functionality group 
independently selected from the group consisting of a naturally occurring 
nucleobase and a nucleobase binding group; 

each of Ym, Yn-1 and Yn is a first linker group; 

each of Xn% Xn-1 and Xn is a second linker group; 

Cm, Cn-1 and Cn are chiral carbon atoms; 

Q is a backbone bearing said Cm, Cn-1 and Cn chiral carbon atoms; 

and 

(K] and [1] are optional first and second exoconjugates. 

1L The compound of claim 10, wherein each of said Ym-Xm, 
Yn-I-Xn-1 and Yn-Xn linker groups is a single bond. 

12. The compound of claim 10, wherein each of said Ym, Yn-1 
and Yn first linker groups is independently selected from the group 
co nsisting of an alkyl group, a phosphate group, a (C2-C4) alkylene chain, a 
(C2-C4) substituted alkylene chain and a single bond, 

13. The compound of claim 10, wherein each of said Ym, Yn-1 
and Yn first linker groups is independently selected from the group 
consisting of a methylene group and a C-alkanoyI group. 
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14. The compound of claim 10, wherein each of said Xm, Xn4 
and Xn second linker groups is independently selected from the group 
consisting of a methylene group, an alkyl group, an amino group, an amido 
group, a sulfur atom, an oxygen atom, a selenium atom, a C-alkanoyl group, 
a Phosphate derivative group, a carbonyl group and a single bond. 

15. The compound of claim 10, wherein m percents of said chiral 
carbons are in an S configuration, wherein m is selected from the group 
censisting of 90-95 %, 96-98 %, about 99 % and greater than 99 %. 

16. The compound of claim 10, wherein [K] and [I] are each 
independently a polyethylene glycol moiety. 

17. The compound of claim 10, wherein said Q backbone 
co uprises a polyether and/or a derivative thereof. 



18. The compound of claim 17, wherein said polyether comprises 
po.y(cthylene glycol). 

19. The compound of claim 17, wherein said polyether derivative 
is selected from the group consisting of poly(ether-thiocther), 
po]y(ether-sulfonc) and po!y(ether-sulfoxide). 

20. The compound of claim 10, wherein said backbone is selected 
fro n the group consisting of a thiophosphonate DNA backbone, a 
phosphoramidate backbone, a morpholino phosphoramidate backbone and a 
me hyl phosphonate backbone. 
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2). Hie compound of claim 10, wherein said Cm, Cn-1 and Cn 
cfsiral carbon atoms are separated from one another in said Q backbone by 
fr;>m four to six intervening atoms. 

22. The compound of claim 10, wherein said L linker chain 
ccmprises between four and fourteen atoms. 

23. The compound of claim 22, wherein said L linker chain has a 
formula: 

wherein; 

Rl and R2 are each independently selected from the group consisting 
of a methylene group, a substituted or unsubstituted saturated alkylene chain 
anl a substituted or unsubstituted unsaturated alkylene chain; 

Wl and W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 

J is selected from the group consisting of aikyl, aryl, amide, amine, 
ether, ester, carbony!, thiocarbonyl, phosphate, carbamate, thioether, 
disulfide, sulfone and sulfoxide. 

24. The compound of claim 10, furlher comprising at least one 
reporter molecule linked to said backbone. 
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25. A compound having a formula: 




wliercin: 

m and n are each independently an integer; 

m*n; 

m^n-1; 

d is an integer which equals to or greater than 0; 
f is an integer greater than 0; 
L is a linker chain; 

each of Bm, ( Bn-1 and Bn is a chemical functionality group 
independently selected from the group consisting of a naturally occurring 
nuoleobase and a nucleobase binding group; 

each of Ym, Yn-1 and Yn is a first linker group; 

each of Xm, Xn-1 and Xn is a second linker group; 

Cm, Cn-1 and Cn are chiral carbon atoms; and 

[K] and [I] are optional first and a second exoconjugates. 

26. The compound of claim 25, wherein each of said Ym-Xm, 
Yn-1 -Xn-1 and Yn-Xn linker groups is a single bond. 
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27. The compound of claim 25, wherein each of said Ym, Yn-1 
and Yn first linker groups is independently selected from the group 
consisting of an alkyl group, a phosphate group, a (C2-C4) alkylene chain, a 
(C2-C4) substituted alkylene chain and a single bond. 

28. The compound of claim 25, wherein each of said Ym, Yn-1 
and Yn first linker groups is independently selected from the group 
consisting of a methylene group and a C-alkanoyl group. 

29. The compound of claim 25, wherein each of said Xm, Xn-1 
and Xn second linker groups is independently selected from the group 
consisting of a methylene group, an alkyl group, an amino group, an amido 
grcup, a sulfur atom, an oxygen atom, a selenium atom, a C-alkanoyl group, 
a p losphate derivative group, a carbonyl group and a single bond. 

30. The compound of claim 25, wherein m percents of said chira! 
carnons are in an S configuration, wherein m is selected from the group 
cor sisting of 90-95 %, 96-98 %, about 99 % and greater than 99 %. 

31. The compound of claim 25, wherein [K] and [I] are each a 
polj ethylene glycol moiety. 

32. The compound of claim 25, wherein each of said L linker 
chain comprises between four and fourteen atoms. 



33. The compound of claim 32, wherein each of said L linker 
chain has a formula: 
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wherein: 

Rl and R2 arc each independently selected from the group consisting 
of a methylene group, a substituted or unsubstituted saturated alkylene chain 
and a substituted or unsubstituted unsaturated alkylene chain; 

Wl and "W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 

J is selected from the group consisting of alkyl, aryl, amide, amine, 
ether, ester, carbonyl, thioearbonyl, phosphate, carbamate, thtoether, 
disulfide, sulfone and sulfoxide, 

34. The compound of claim 25, further comprising at least one 

HasS 

- ; rep orter molecule linked thereto. 

%ssS 

;: 

7.:'} I 

Si 35. The compound of claim 25, having the formula; 

if! 

■:: ;r-T 




d f 



wherein: 

Rl and R2 are each independently selected from the group consisting 
of n methylene group, a substituted or unsubstituted saturated alkylene chain 
and a substituted or unsubstituted unsaturated alkylene chain; 

Wl and W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 



29/01 02 TUE 22:26 FAX 972 3 6127473 



AMIT , POLLAK > MATALON & tU 



96 

J is selected from the group consisting of alkyl, aryl, amide, amine, 
ether, ester, carbonyl, thiocarbonyl, phosphate, carbamate, thioether, 
disulfide, sulfone and sulfoxide. 



36. The compound of claim 35, having the formula: 




37. The compound of claim 25, having the formula; 




in 



38 . The compound of claim 37, wherein said L linker chain 
cc mprises between four and fourteen atoms. 
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39. The compound of claim 38, wherein said L linker chains has a 
formula: 



Rl and R2 are each independently selected from the group consisting 
of a methylene group, a substituted or unsubstituted saturated alkylene chain 
anot a substituted or unsubstituted unsaturated alkylene chain; 

Wl and W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond: and 

J is selected from the group consisting of alkyl, aryl 7 amide, amine, 
etfer, ester, carbonyl, thiocarbonyl, phosphate, carbamate, thioether, 
disulfide, sulfone and sulfoxide. 

40, A compound having a formula; 



wherein: 

L is a linker chain; 

each of Bl and B2 is a chemical functionality group selected from the 
group consisting of a protected or unprotected naturally occurring 
nueleobase and a protected or unprotected nucleobase binding group; 

each of Yl and Y2 is a first linker group; 

each of XI and X2 is a second linker group; 

CI and C2 are chiral carbon atoms; 



whsrein: 
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Z is a first protecting group; and 
A is a leaving group. 

41. The compound of claim 40, wherein said L linker chain 
comprises between four and fourteen atoms. 

42, The compound of claim 41, wherein said L linker chain has a 

formula: 

Wi J w 2 

wlierein: 

Rl and R2 are each independently selected from the group consisting 
^ of a methylene group, a substituted or unsubstituted saturated alkylene chain 

H an J a substituted or unsubstituted unsaturated alkylene chain; 

Wl and W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 

J is selected from the group consisting of allcyl, aryl, amide, amine, 
ether, ester, carbonyl, thiocarbonyl, phosphate, carbamate* thioether, 
disulfide, sulfone and sulfoxide. 



ft 



43. The compound of claim 40, further comprising at least one 
re sorter molecule linked thereto. 

44. The compound of claim 40 T wherein each of said Yl-Xl and 
Y5-X2 linker groups is a single bond. 



45, The compound of claim 40, wherein each of said Yl and Y2 
first linker groups is independently selected from the group consisting of an 
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alkyl group, a phosphate group, a (C2-C4) alkylene chain, a (C2-C4) 
substituted alkylene chain and a single bond. 

46. The compound of claim 40, wherein each of said Yl and Y2 
first linker groups is independently selected from the group consisting of a 
methylene group and a C-alkanoyl group. 

47. The compound of claim 40, wherein each of said XI and X2 
second linker groups is independently selected from the group consisting of 
a methylene group, an alkyl group, an amino group, an amido group, a sulfur 
atom, an oxygen atom, a selenium atom, a C-alkanoyl group, a phosphate 
der ivative group, a carbonyl group and a single bond 

48. The compound of claim 40, wherein, should at least one of 
sai l nucleobasc include an amino group, said amino group is protected by a 
second protecting group P. 

49. The compound of claim 40, wherein said Z protecting group is 
sel ected from the group consisting of a dimethoxytrityl group, a trityl group, 
a rnonomethoxytrityl group, a silyl group and a group that is removable 
under acidic or basic conditions. 

50. The compound of claim 40, wherein said A leaving group is 
selected from the group consisting of a halide group, a sulfonate group, an 
ammonium derivative and a radical moiety that could be replaced by SN1 or 
SIS 2 mechanisms. 
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51. The compound of claim 48, wherein said second protecting 
grciup P is selected from the group consisting of a methylbenzylether group, 
a methoxybenzylether group, a benzamido group, an isobutyramido group, a 
t-butoxycarbonyl group, a benzyloxymethyl, a fluorenylmethyloxycarbonyl 
group, methyl pyrrolidone and an acid labile group which is not cleaved by 
reagents that cleave said Z protecting group. 

52 . The compound of claim 40, having the formula: 



53* The compound of claim 52, wherein said L linker group 
comprises between four and fourteen atoms. 

54. The compound of claim 53, wherein said L linker group has a 
formula: 



Rl and R2 are each independently selected from the group consisting 
of i methylene group, a substituted or unsubstituled saturated alkylene chain 
and. a substituted or unsubstituted unsaturated alkylene chain; 

Wl and W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 




L 



wherein: 
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J is selected from the group consisting of alkyl, aryl, amide, amine, 
cth,?r, ester, carbonyl, thiocarbonyl, phosphate, carbamate, thioether, 
dis ulfide, sulfone and sulfoxide. 

55. The compound of claim 40, having a formula; 



ry 



f > 
I 1 I' 



I 



z 

wherein; 

Rl and R2 are each independently selected from the group consisting 
of a methylene group a substituted or unsubstituted saturated alkylene chain 
and a substituted or unsubstituted unsaturated alkylene chain; 

Wl and W2 are each independently selected from the group 
consisting of a single bond, a double bond and a triple bond; and 

J is selected from the group consisting of alkyl, aryl, amide, amine, 
etier, ester, carbonyl, thiocarbonyl, phosphate, carbamate, thioether, 
disulfide* sulfone and sulfoxide. 

56. The compound of claim 55, having the formula: 

fx ^ W 2 

/ \ 

CH, CH, 
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57, The compound of claim 40, having the formula: 



o 




w.ierein: 

!l Rl and R2 are each independently selected from the group consisting 

Q of a methylene group, a substituted or unsubstituted saturated alkylene chain 

j and a substituted or unsubstituted unsaturated alkylene chain; and 

™ R3 is selected from the group consisting of hydrogen, methyl and 

IM all;yl. 



58. The compound of claim 57, having a formula: 



o 
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59. A compound having a formula: 




wherein: 

B is a chemical functionality group selected from the group 
consisting of a naturally occurring nucleobase and a nucleobase binding 
group; 

Y is a first linker group; 
X is a second linker group; 
C* is a chiral carbon atom; 
Z is a first protecting group; 
P is a second protecting group; 
A is a leaving group; and 
La is a linker arm. 

60. The compound of claim 59, wherein said L linker arm has a 
formula: 

Wa—Ra— Ja 

v, herein: 

Ra is selected from the group consisting of a methylene group, a 
substituted or unsubstituted saturated alkylene chain and a substituted or 
uiisubstituted unsaturated alkylene chain; 

Wa is selected from the group consisting of a single bond, a double 
bond and a triple bond; and 
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Ja is a chemically reactive group capable of participating in a 
co idensation reaction. 



6L Tlie compound of claim 60, wherein said Ja chemically 
reactive group is selected from the group consisting of an electrophilic 
group and a nucleophilic group. 

62. The compound of claim 60, wherein said Ra is a C2-C4 
alkylene chain, said Wa is a double bond and said Ja is selected from the 
gn>up consisting of carboxylie acid, ester, acyl halide, amine, hydroxyl, 
allcoxyl, aryloxyl, thioester, thiol, thioalkyl and amide. 

63. The compound of claim 59, wherein said Y-X linker group is a 
single bond. 



64, The compound of claim 59, wherein said Y first linker group 
is selected from the group consisting of an aikyl group, a phosphate group, a 
(C2-C4) alkylene chain, a (C2-C4) substituted alkylene chain and a single 
bond- 



65, The compound of claim 59, wherein said Y first linker group 
is selected from the group consisting of a methylene group and a C-alkanoyl 
group. 

66. The compound of claim 59, wherein said X second linker 
group is selected from the group consisting of a methylene group, an aikyl 
group, an amino group, an amido group, a sulfur atom, an oxygen atom, a 
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selenium atom, a C-alkanoyI group, a phosphate derivative group, a 
citrbony] group and a single bond 

67. The compound of claim 59, wherein said Z protecting group is 
selected from the group consisting of a dimethoxytrityl group, a trityl group, 
a monomcthoxytrityl group, a silyl group and a group lhat is removable 
uider acidic or basic conditions. 

68. The compound of claim 59, wherein said A leaving group is 
selected from the group consisting of a halide group, a sulfonate group, an 
a nmonium derivative and a radical moiety that could be replaced by SN1 or 

;; » 

n SN2 mechanisms. 

69. The compound of claim 59, wherein said P second protecting 
fy group is selected from the group consisting of a mcthylbenzylcther group, a 

bmzainido group, an isobutyramido group, a t-butoxycarbonyl group, a 
P binzyloxymethyl, a fluorenylmethyloxycarbonyl group, a methyl 

ry pyrrolidone and an acid labile group which is not cleaved by reagents that 

% c cave said Z protecting group. 

70. The compound of claim 59, further comprising at least one 
n porter molecule linked thereto. 

71. A process of preparing the compound of claim 1, the process 
comprising: 

(a) obtaining monomers, each of said monomers including at least 
one chiral carbon atom having a functionality group linked 
thereto, said functionality group being selected from the group 
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consisting of a protected or unprotected naturally occurring 
nucleobase and a protected or unprotected nucleobase binding 
group; 

(b) obtaining dimcrs, each of said dimcrs including at least two 
chiral carbon atoms, each of said chiral carbon atoms having a 
functionality group linked thereto, said functionality group 
being selected from the group consisting of a protected or 
unprotected naturally occurring nucleobase and a protected or 
unprotected nucleobase binding group, said dimers further 
including a linker chain connecting said functionality groups; 
and 

(c) condensing said monomers and said dimcrs therebetween and 
one with another, thereby obtaining a polymer of condensed 
said monomers and said dimers. 



72. The process of claim 71, wherein at least one of said 
miclcobases is a protected nucleobase, the process further comprising: 

(d) deprotecting said at least one protected nucleobase. 

73. A process of preparing the compound of claim 1, the process 
comprising: 

(a) obtaining monomers, each of said monomers including at least 
one chiral carbon atom having a functionality group linked 
thereto, said functionality group being selected from the group 
consisting of a protected or unprotected naturally occurring 
nucleobase and a protected or unprotected nucleobase binding 
group; 
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(h) obtaining dimers, each of said dimers including at least two 
chiral carbon atoms, each of said chiral carbon atoms having a 
functionality group linked thereto, said functionality group 
being selected from the group consisting of a protected or 
unprotected naturally occurring nucleobase and a protected or 
unprotected nucleobase binding group, said dimers further 
including a linker chain connecting said functionality groups; 
and 

(c) attaching a first monomer of said monomers or a first dimer of 
said dimers to a solid support; and 

(d) sequentially condensing said monomers and said dimers in a 
predetermined sequence to said iirst monomer or said first 
dimer, thereby obtaining a polymer of condensed said 
monomers and said dimers. 

74. The process of claim 73, wherein at least one of said 
niideobases is a protected nucleobase, the process further comprising: 

(e) deprotecting said at least one protected nucleobase, 

75. A process of preparing the compound of claim 2, the process 
comprising: 

(a) obtaining monomers, each of said monomers having an ether 
moiety, said ether moiety including at least one chiral carbon 
atom having a functionality group linked thereto, said 
functionality group being selected from the group consisting 
of a naturally occurring nucleobase and a nucleobase binding 
group; 
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(b) obtaining dimcrs, each of said dimers having two ether 
moieties, each of said ether moieties including at least one 
chiral carbon atoms having a functionality group linked 
thereto, said functionality group being selected from the group 
consisting of a naturally occurring nucleobase and a 
nucleobase binding group, said dimers further including a 
linker chain connecting said functionality groups; and 

(c) condensing said monomers and said dimcrs therebetween and 
one with another, thereby obtaining a polymer of condensed 
said monomers and said dimers. 

76. The process of claim 75, wherein at least one of said 
nucleobases is a protected nucleobase, the process further comprising: 

(d) dcprotecting said at least one protected nucleobase. 

77. A process of preparing the compound of claim 2, the process 
comprising: 

(a) obtaining monomers, each of said monomers including at least 
one chiral carbon atom having a functionality group linked 
thereto, said functionality group being selected from the group 
consisting of a naturally occurring nucleobase and a 
nucleobase binding group; 

(b) obtaining dimers, each of said dimers including at least two 
chiral carbon atoms, each of said chiral carbon atoms having a 
functionality group linked thereto, said functionality group 
being selected from the group consisting of a naturally 
occurring nucleobase and a nucleobase binding group, said 
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dimers further including a linker chain connecting said 

functionality groups; and 
(c) attaching a first monomer of said monomers or a first dimer of 

said dimers to a solid support; and 
(c) sequentially condensing said monomers and said dimers in a 

predetermined sequence to said first monomer or said first 

dimer, thereby obtaining a polymer of condensed said 

monomers and said dimers. 



78. The process of claim 77, wherein at least one of said 
nu sleobases is a protected nucleobase, the process further comprising: 

(d) deprotecting said at least one protected nucleobase. 

79. A process of preparing the compound of claim 40 ? the process 
comprising: 

(a) obtaining a first ethylene glycol moiety including a first chiral 
carbon atom, said first chiral carbon atom having a first 
functionality group linked thereto, said first functionality 
group being selected from the group consisting of a naturally 
occurring nucleobase and a nucleobase binding group and 
bearing a first linker arm terminating with a first chemically 
reactive group, said first chiral carbon atom further having a 
protecting group Z attached thereto; 

(b) condensing to said first ethylene glycol moiety a second 
ethylene glycol moiety including a second chiral carbon atom, 
thereby obtaining a diethylene glycol moiety including said 
first chiral carbon atom having said first functionality group 
and said protecting group linked thereto and a second chiral 
carbon atom; 



TUE 22:29 FAX 972 3 6127473 



AM I T , POLLAK , MATALON & CO 



110 

(c) reacting said diethylene glycol moiety with a second 
functionality group, said second functionality group being 
selected from the group consisting of a naturally occurring 
nucleobase and a nucleobasc binding group and bearing a 
second linker arm terminating with a second chemically 
reactive group, thereby obtaining a diethylene glycol moiety 
including said first chiral carbon atom having said first 
functionality group linked thereto and said second chiral 
carbon atom having said second functionality group linked 
thereto; 

(d) condensing said first linker arm and said second linker arm, 
thereby obtaining a diethylene glycol moiety including said 
first and said second chiral carbon atoms having said first and 
said second functionality groups linked thereto, said first and 
said second functionality groups being covalently attached 
therebetween via a linker chain; and 

(e) converting said diethylene glycol moiety resulting of (d), so as 
to obtain said diethylene glycol moiety having a leaving group 
A attached to said second chiral carbon atom. 

80. A process of sequence specific hybridization comprising 
contacting a double stranded polynucleotide with the compound of claim I, 
such that said compound binds in a sequence specific manner to one strand 
of said polynucleotide, thereby displacing the other strand. 

81. A process of sequence specific hybridization comprising 
contacting a single stranded polynucleotide with the compound of claim 1, 
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such that said compound binds in a sequence specific manner to said 
polynucleotide, 

82. A process of modulating the expression of a gene in an 
organism, the process comprising administering to said organism the 
compound of claim I, such that said compound binds in a sequence specific 
manner DNA or RM A deriving from said gene, 

83. The process of claim 82, wherein said modulation includes 
inhibiting transcription of said gene. 

84. The process of claim 82, wherein said modulation includes 
inhibiting replication of said gene. 

85. The process of claim 82, wherein said modulation includes 
in iibiting translation of said RNA of said gene. 

86. A process of treating a condition associated with undesired 
protein production in an organism, the process comprising contacting said 
organism with an effective amount of the compound of claim 1, said 
compound specifically binds with DNA or RNA deriving from a gene 
co itrolling said protein production. 

87. A process of inducing degradation of DNA or RNA in cells of 
an organism, the process comprising administering to said organism the 
compound of claim 1, said compound specifically binds to said DNA or 
RNA. 
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88, A process of killing cells or viruses, the process comprising 
contacting said cells or viruses with the compound of claim 1, said 
compound specifically binds to a portion of the genome or to RNA derived 
therefrom of said cells or viruses . 



89. A pharmaceutical composition comprising, as an active 
ingredient, the compound of claim 1, and a pharmaceutical^ acceptable 
carrier. 



90. A pharmaceutical composition comprising, as an active 
ingredient, the compound of claim 10, and a pharmaceutical^ acceptable 
ca.Tier. 



9L A pharmaceutical composition comprising, as an active 
ingredient, the compound of claim 25, and a pharmaceutical^ acceptable 
carrier. 



92. A pharmaceutical composition comprising, as an active 
ing redient, the compound of claim 35, and a pharmaceutical^ acceptable 
carrier. 



93. A pharmaceutical composition comprising, as an active 
ingredient, the compound of claim 37, and a pharmaceutical ly acceptable 
carier. 
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94. A compound having the formula: 




wherein 

B is a chemical functionality group selected from the group 
consisting of a naturally occurring nucleobase and a nucleobase binding 
grciup; 

Y is a first linker group; 

X is a second linker group; 

C* is a chiral carbon atom; 

Z is a first protecting group; 

each of PI and P2 is a second protecting group; and 

A is a leaving group. 

95. The compound of claim 94, wherein said Y-X linker group is a 
single bond. 

96. The compound of claim 94, wherein said Y first linker group 
is selected from the group consisting of an alkyl group, a phosphate group, a 
(C2-C4) alkylene chain, a (C2-C4) substituted alkylene chain and a single 
bord. 
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97. The compound of claim 94, wherein said Y first linker group 
is selected from the group consisting of a methylene group and a C-alkanoyi 
group. 

98. The compound of claim 94, wherein said X second linker 
group is selected from the group consisting of a methylene group, an alkyl 
group, an amino group, an amido group, a sulfur atom, an oxygen atom, a 
sclsnium atom, a C-alkanoyl group, a phosphate derivative group, a 
cai bonyl group and a single bond 

99. The compound of claim 94, wherein said Z protecting group is 
selected from the group consisting of a dimethoxytrityl group, a trityi group, 
a monomethoxytrityl group, a sily] group and a group that is removable 
un :ter acidic or basic conditions. 

100. The compound of claim 94, wherein said A leaving group is 
selected from the group consisting of a halide group, a sulfonate group, an 
ammonium derivative and a radical moiety that could be replaced by SN1 or 
SN2 mechanisms. 

101. The compound of claim 94, wherein each of said PI and P2 
sec ond protecting group is independently selected from the group consisting 
of a methylbenzylether group, a methoxybenzylether group, a benzamido 
group, an isobutyramido group, a t-butoxycarbonyl group, a 
benzyloxymethyl, a fluorenyfmethytoxycarbonyl group, a methyl 
pyirolidonc and an acid labile group which is not cleaved by reagents that 
cleave said Z protecting group. 
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102. The compound of claim 94, further comprising at least one 
reporter molecule linked thereto. 
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